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STATE OF CALIFORNIA-THE RESOURCES AGENCY EDMUND G. BROWN JR., Go_,. 
COLORADO RIVER BOARD OF CALIFORNIA 
107 SOUTH BROADWAY, ROOM 8103 
LOS ANGELES, CALIFORNIA 90012 
(213) 620-4480 
Honorable Edmund G. Brown, Jr. 
Governor of California 
State Capitol 
Sacramento, California 95814 
Dear Governor Brown: 
July 1.5, 1982 
l A~ W l. I B R A ~ -f 
tVERsn ·:~ 
We are pleased to present to you and the Legislature the Colorado River 
Board's Annual Report for Calendar Year 1981. 
Water supplies in the Colorado River Basin were below average in 1981, 
representing a turnaround from the previous three consecutive years of above 
average supply. The early indications of a dry year for 1981 prompted the 
Bureau of Reclamation to cease its program of anticipatory flood control re-
leases made in 1979 and 198Q when the level of storage in the Colorado River 
reservoirs was high and river ' flows were above average. 
~he second triennial review of the water quality standards for salinity for 
the Colorado River system was completed in 1981 and sent to the individual Basin 
states for adoption. It was concluded in the review that there is no reason to 
recommend changes in the numeric criteria adopted in 1975 at the lower mainstem 
stations: below HOover Dam, below Parker Dam, and at Imperial Dam. The salini-
ties at the three stations were found to be below the criteria levels. 
The trial phase of the litigation in the reopening of Arizona v. California 
regarding the claims of the United States and the five lower Colorado River Indian 
reservations for additional water rights reconvened before the U.S. Supreme Court's 
Special Master in January. The trial phase was concluded in March and post trial 
briefings were completed in June. The Special Master spent the remainder of 1981 
preparing his final report to the Supreme Court. The report is expected to be 
available in early 1982. 
Activities continued during the year with respect to the development of a plan 
·fpr,mar~et~g _p.~~~elect;ric:= . pow~rom the Boulder Canyon Project (lbover Dam) after 
the0.qur.ren"t; . ~<!i~~f 4C~t£ e in May 1987. The Board is coordinating the 
efforts of;· c;;aii.fof_a.~t!"s ri.~: · __ ; _over power contracting agencies in analyzing 
and comme~ting o~ the feoefa~ _ nment's marketing criteria proposals with the 
objectiv'e c:7f ; achievi!fc1?·at "#'~-~ existing contracts with satisfactory terms 
and conditions. · · · ~~ .. - ' 
These and other activities in the Colorado River Basin are described in the 
-----~e~o~t-w~i~: - ~ollow~~~-i~ .. ::~:rat-e Ji~~4------------- -· --
Patricia c. Nagle, Chairman 
and Colorado River Commissioner 
Table of Contents 
Introduction 
Colorado River Operations 
Operations During 1981 
Program for Banking Water in Lake Mead 
Possible Additional Colorado River Diversions 
by Metropolitan Water District 
Allegation that Imperial Irrigation District 
Misuses Water 
Protection of Existing Rights 
Lower Colorado River Return Flow Study 
Water Supply for Non-Contract Users 
Along the Lower Colorado River 
Colorado River Reservoirs Operating Criteria 
Hoover Dam Flood Control Regulations 
Hoover Dam Power Contracts 
Fish and Wildlife Coordination 
Act-Proposed Regulations 
Water Quality 
Colorado River Salinity Standards 
Colorado River Basin Salinity Control Program 
Amendment~ to Title II, Colorado River Basin 
Salinity Control Act 
Front Cover: Back Cover: 
6 
6 
7 
8 
8 
8 
9 
10 
10 
11 
11 
12 
12 
12 
14 
Topock Gorge 20 miles 
south of Needles, Cali-
A great blue heron in To-
pock Marsh 
fornia 
Photos courtesy of the Bureau of Reclamation 
Colorado River Board of 
California 
107 S. Broadway, Rm. 8103 
Los Angeles, California 90012 
Yuma Desalting Plant and Other Title I Facilities 14 
Regional Developments 15 
Upper Basin Developments 
Lower Basin Developments 
Weather Modification Activities 
Water Conservation Opportunities, 
Imperial Irrigation District 
Lower Colorado River Water Conservation Pro-
gram 
Lower Colorado River Emerging Energy Technol-
15 
15 
15 
17 
17 
ogy Study 17 
Lower Colorado River Management Program 18 
Legal Issues 18 
Arizona v. California 18 
Metropolitan Water District, et al v. United States, 
et ~ 18 
Environmental Defense Fund Lawsuit on 
Colorado River Salinity Standards 
Endangered Species Act Litigation 
Papago Indian Water Rights Bill 
Solicitor's Opinion on Federal 
Non-Reserved Water Rights 
Huey D. Johnson 
Secretary for Re~ources 
The Resources Agency 
- Myron -B:-Holburt -
Chief Engineer 
Colorado River Board 
of California 
19 
19 
19 
19 
City of los Angeles 
Department of Water 
and Power 
The City of los Angeles Depart-
ment of Water and Power sup-
plies water and electric service to 
about 3.0 million residents of the 
third largest city in the United 
States. The Department's assets in 
1981 were $3.8 billion, making it 
the nations's largest municipal wa-
ter and power utility system. The 
City encompasses 4&4 square 
miles and has 637,000 water serv-
ices and 1,214,500 power serv-
ices. 
The City normally imports ap-
proximately 80 percent of its wa-
ter supply from the Owens Valley 
through the First and Second los 
Angeles Aqueducts. The remaining 
supplies are derived from local 
ground water basins ( 15 percent) 
and The Metropolitan Water Dis-
trict of Southern California ( 5 per-
cent). 
William Mulholland, former 
head of the los Angeles water 
system who planned and directed 
the construction of the los Ange-
les Owens River Aqueduct, saw 
the need for a water supply great-
er than was available. On Octo-
ber 23, 1923, voters of los 
Angeles approved bonds to give 
Mulholland the authority and 
funds to study the possibility of 
obtaining water from the Colo-
rado River. He lead a small group 
of engineers on an expedition to 
study 150 miles of the river and 
its terrain. los Angeles survey 
crews surveyed 50,000 square 
miles of the desert area between 
the Colorado River and the 
Coastal Plains and laid out many 
possible alternative aqueduct 
routes. Mulholland, on July 28, 
1924, after reviewing the results of 
the preliminary surveys, filed a re-
quest with the State Bureau of 
Water Rights for permission to di-
vert 1 ,500 cubic feet per second 
of water from the Colorado River. 
The City is the founder and one 
of the original member cities of 
The Metropolitan Water District 
of Southern California and re-
ceives-Colorado -River· water- ----
through the Colorado River Aque-
duct. Water use in los Angeles 
averages 547 million gallons a day 
or 183 gallons per capita per day. 
Colorado River Board 
of California 
Palo Verde 
Irrigation District 
The Palo Verde Irrigation Dis-
trict is located along the Colorado 
River in eastern Riverside County. 
The principal city is Blythe. It in-
cludes 120,500 acres, of which 
92,000 in the valley and 6,000 on 
the lower Palo Verde Mesa are 
under cultivation. 
The District obtains its irrigation 
water from the Colorado River and 
has one of the oldest water diver-
sion rights on the entire river sys-
tem. Use of Colorado River water 
for the irrigation of lands in the 
Blythe area dates back to 1877. The 
expenditures on Colorado River 
water facilities by the District and its 
predecessors amount to approxi-
mately $30 million. 
Principal agricultural products 
of the Palo Verde Irrigation Dis-
trict are alfalfa, wheat, cotton, let-
tuce, cantaloupes, watermelons, 
onions, and citrus. In 1981, these 
crops had a value of about $130 
million. livestock values from cat-
tle and sheep feeding operations 
during the year amounted to 
about $10 million. 
San Diego County 
Water Authority 
The San Diego County Water 
Authority encompasses approxi-
mately 898,726 acres and includes 
most of the developed areas in 
San Diego County. It has a popu-
lation of about 1, 900,000 and an 
assessed valuation of 46.9 billion. 
The Authority is a member of 
The Metropolitan Water District 
of Southern California, having an-
nexed to the District in 1946. At 
that time, the Authority merged its 
right to 112,000 acre-feet of Colo-
rado River water annually with 
the District's original right of 
1,100,000 acre-feet. 
Colorado River water is deliv-
ered to the Authority through two 
branch aqueducts which carry the 
water south from the main Colo-
rado River Aqueduct. Approxi-
mately 90 percent of all water 
distributed by the Authority's 24 
member agencies is delivered 
through the San Diego Aqueducts. 
The Metropolitan Water 
District of 
Southern California 
The Metropolitan Water District 
of Southern California built and 
operates the 242-mile-long Colo-
rado River Aqueduct which, since 
1941, has delivered water to the 
coastal plain. Additionally, Metro-
politan is the largest of 30 con-
tractors for water from the State 
Water Project. 
Since northern water became 
available to the District in 1972, 
MWD has gradually decreased 
pumping from the Colorado River 
as it has increased the amount of 
State Project water imported. 
Blending these two waters has 
enabled Metropolitan to supply a 
good quality municipal and indus-
trial water. In 1976, MWD had 
adjusted its take of water from 
the two sources to some 790,000 
acre-feet from the Colorado and 
600,000 from the State Water 
Project. The impact of the great 
drought, however, abruptly turned 
things around. In order to make 
more water available to stricken 
northern areas, in 1977 Metropoli-
tan imported about 1,290,000 
acre-feet from the Colorado and 
took only 190,000 from the State. 
In 1985 Metropolitan loses more 
than half its entitlement to Colo-
rado River water and will become 
more dependent on the State Wa-
ter Project to meet future needs. 
Metropolitan supplies supple-
mental water in a service area 
covering 5,100 square miles and 
about 12.5 million people. The as-
sessed valuation of the District, 
under California's new full as-
sessed valued formula, is $314.7 
billion. 
To deliver water to its 27 mem-
ber agencies, the District is ex-
panding its facilities at a cost of 
nearly $1.5 bill ion. It has an in-
vestment of more than $500 mil-
lion in its Colorado River 
Aqueduct and its distribution sys-
tem. 
The District is also making a 
substantial investment in small hy-
droelectric plants that recover 
--------···-··-·-·-power frombot lit he Co lorado -- -· 
4 
River Aqueduct and the State Wa-
ter Project. When all 14 plants are 
on line in 1984, the District will 
be capable of generating 77.2 
megawatts-enough power to 
save more than 730,000 barrels of 
oil annually. 
Imperial I rrigation 
District 
Imperial Irrigation District, in 
the southeastern corner of the 
state, is located in Imperial and 
Riverside Counties, and is bor-
dered by Mexico on the south 
and by the Colorado River on the 
east. The gross acreage with in the 
District boundaries-in Imperial 
County-is 1 ,062,290 of which 
507,325 acres now receive water, 
making the liD one of the largest 
irrigation projects in the western 
hemisphere. 
The 80..mile-long All-American 
Canal delivers Colorado River wa-
ter to the District's 1,625 mile dis-
tribution system, and is the sole 
source of water for all agricultural, 
industrial, and domestic purposes. 
The Canal, placed in service m 
1942, replaced the Alamo Canal, 
which was in service from 1901 
and traveled much of its distance 
through Mexico. In addition to its 
Canal and distribution system, the 
District also maintains a 1,456 
mile drainage network. 
Imperial Valley. known as the 
"Winter Garden of America-
Where the Sun Spends the Win-
ter", annually produces crops 
valued at approximately $800 mtl-
lion, with the livestock industry 
contributing a substantial part of 
this amount. Imperial Valley cat-
tle-feeding operations are the larg-
est in the world. 
The Colorado River, via the All-
American Canal. has made posst-
ble the production of high-quality 
winter and early spring vegetables 
Jnd fruits in large quanitities. 
Other multi-million-dollar crops 
include sugar beets, alfalfa, wheat, 
cotton, lettuce, carrots, can-
taloupes, onions, tomatoes, aspar-
agus, <~nd watermelons. 
The All -American Canal <~ lso 
provtdes a second serv•ce. i.e., 
production oi electric power-
tram hvdroplants located along 1ts 
channel- -to the extent of 
274,000,000 kwh per annum, sup-
plving about one-iiith oi the 
1,340,000,000 kwh power requ tre-
menuo_ser_v_e_ 1~_Q,QQQ __ c_O.f1Wm~r~ 
situated in Imperial and Riverstde 
Counties. 
Coachella Valley 
Water District 
The Coachella Valley Water 
District is located west and north 
of the Salton Sea in California. 
More than 135,000 of its 620,451 
acres could be irrigated from the 
122-mile Coachella Branch of the 
All-American Canal. There are 
presently 67,900 acres under irri-
gation rotation. 
The Coachella Branch of the 
All-American Canal brings vital 
Colorado River water to the fertile 
valley. The investment of the Dis-
trict in works dependent upon the 
water of the Colorado River sys-
tem totals approximately $74 mil-
lion, including the underground 
distribution system terminal reser-
voir at Lake Cahuilla. 
Principal agricultural products 
of the Coachella Valley are dates, 
grapefruit, grapes, vegetables, al-
falfa, cotton and grain which in 
981 had a value of $145.03 mil-
lion. In 1981, the per acre crop 
value exceeded $2,490. 
Water for the District 's 28,500 
urban customers is supplied by 
deep wells. CVWD has a contract 
ior Northern California water to 
be used for ground water re-
charge. 
Through an exchange agree-
ment with The Metropolitan Wa-
ter District of Southern California, 
CVWD is using water from the 
Colorado River Aqueduct ior 
ground water recharge until facili-
ties are constructed to extend the 
California Aqueduct to Coachella 
Valley. MWD, in turn, takes 
CVWD's State Water Project enti-
tlement. 
!n addition to irngation and ur-
ban water servtce. Co<~chella Val-
ley Water District ma•ntains 
'eg•onal storm water contro l iac tli-
t•es. waste water rec lamation 
iacilities, and irftg,ltlon dra nage 
iacilittes. 
Membership 
Patricia C. Nagle, 
Chairman 
(Department of Water and 
Power, City of Los 
Angeles) 
Raymond R. Rummonds, 
Vice Chairman 
(Coachella Valley 
Water Distnct} 
'John R. Benson, \11ember 
(1m penal Irrigation 
District} 
john M. Cranston, Member 
(San Otego County 
Water Authority } 
Howard H. Hawkins, 
Member 
(The \11etropolitan Water 
District oi Southern 
Cali fornia) 
Virgil L. Jones, \11ember 
( Palo Verde Irrigat ion 
District) 
'Thomas I. Graff, Pubit(' 
\11ember 
Milton N. "athanson, 
Public Member 
Sanford K. Smith, 
Publ ic Member 
E. Charles Fullerton, 
(Director, 
Department of F sh and 
Came) 
Ronald B. Rob•e . D•re<tor 
Department of Water 
~esources J 
Executive Staff 
Myron B. Holburt, 
Chief Engineer 
Dennis B. Unaerwood, 
Executive Secretary 
• john R. Benson replaced Pau l A \1ttchell, Thomas ! Craff rt!plated Helen K Burke. 
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Introduction 
The Colorado River Board of Cali-
fornia is the State agency created by 
the legislature in 1937 for the purpose 
of protecting the rights and interests 
of the State, its agencies, and its citi-
zens in the water resources of the 
Colorado River System. The duties of 
the Board are.set forth in Sections 
12527 through 12533 of the California 
Water Code. The activities of the 11-
member staff are directed by the 
Chief Engineer. The California Attor-
ney General is legal counsel to the 
Board. 
The Board consists of a total of 11 
members. Six members are appointed 
by the Governor from the agencies 
with Colorado River water and power 
rights-City of los Angeles Depart-
ment of Water and Power, Coachella 
Valley Water District, Imperial Irriga-
tion District, The Metropolitan Water 
District of Southern California, Palo 
Verde Irrigation District, and San 
Diego County Water Authority. Three 
additional members are appointed by 
the Governor from the public. 
The Director of the Department of 
Water Resources and the Director of 
the Fish and Game Department or 
their designees, are ex-officio mem-
bers of the Board. The Governor ap-
points a Chairman from among the 
members of the Board other than the 
latter two members or their designees. 
Patricia C. Nagle continued as Chair-
man of the Board during 1981. Ray-
mond R. Rummonds served as Vice 
Chairman of the Board until Decem-
ber when Milton N. Nathanson was 
elected for the coming year. 
and Anthony P. Gallegos as Imperial 
Irrigation District's representative and 
alternate representative on the Board, 
respectively, replacing Paul A. Mitch-
ell and his alternate Alfred Singh. Mr. 
Mitchell died unexpectedly during the 
year. C. Jack Frost, alternate Board 
member representing Coachella Valley 
Water District, also resigned from the 
Board during the year due to personal 
health considerations. The Governor's 
appointment of Mr. Frost's replace-
ment was still pending at the close of 
the year. 
Colorado River 
Operations 
Operations During 1981 
The estimated virgin flow of the 
Colorado River at lee Ferry during 
the 1980--81 water year (October 1 
through September 30) was 8,236,000 
acre-feet. This was 60 percent of the 
long-time average flow of 13,804,000 
acre-feet for the 60-year period from 
1922 through 1981. 
During the water year, storage in 
Upper Basin reservoirs decreased by 
3,213,000 acre-feet, and storage in 
lower Basin reservoirs decreased by 
1,760,000 acre-feet. As of September 
30, 1981, the active storage in major 
Upper Basin reservoirs was 25,670,000 
acre-feet and the active storage in the 
Mexico, Utah, and Wyoming at 
3,840,000 acre-feet, 52,000 acre-feet 
more than the previous year. 
Estimated consumptive use from the 
mainstream for the water users of the 
lower Basin states of Arizona, Califor-
nia, and Nevada was 6,344,000 acre-
feet for calendar year 1981, 282,000 
acre-feet more than in 1980. Estimates 
for California users show consumptive 
use for calendar year 1981 at 4,-
806,000 acre-feet,· 66~000 acre-feec--
more than 1980. 
Deliveries of Colorado River water 
to Mexico during 1981 exceeded the 
quantity guaranteed by the 1944 
United States-Mexico Water Treaty 
even though the virgin flow of the 
River was below the long-time aver-
age. This resulted because of the pre-
vious years of above average flows in 
1979 and 1980 and the high level of 
storage in Colorado River Basin reser-
voirs which r~quired the Bureau of 
Reclamation to adopt a program of 
releasing large amounts from storage 
in anticipation of January 1 goals for 
required flood control space. Deci-
sions made in 1980 in regard to an-
ticipatory flood control releases were 
carried over into January 1981 until it 
became apparent that 1981 would be 
a below average year. After forecasts 
of spring runoff in early 1981 gave in-
dications of a dry year, the program 
of excess releases was stopped, but 
Mexico had already been provided 
with a delivery schedule which in-
cluded an additional 200,000 acre-feet 
in accordance with Article 10(b) of 
the Treaty. 
major lower Basin reservoirs was Total deliveries of water to Mexico 
23,881,000 acre-feet. The actual flow in 1981 amounted to 2,191,000 acre-
of the river below Glen Canyon Dam feet, consisting of the guaranteed 
at lee Ferry for the water year was minimum of 1,500,000 acre-feet, 
During the year, Helen K. Burke, 8,310,000 acre-feet. 200,000 acre-feet according to Article 
one of the public Board members, re- 10(b), 148,000 acre-feet covered un-
signed to pursue other career goals The U.S. Bureau of Reclamation* der provisions of Minute 242 of the 
and Thomas j. Graff was appointed as estimated the 1980--81 water year Up- International Boundary and Water 
her replacement. In addition, the Gov- per Basin depletions by the four Up- Commission, and 343,000** acre-feet 
--- emoralso- appointea 1onn- R. Ben-son ___ ---per Basin states- oftoloi-"aao, New · -----o f -antlCTpatory l lood control releases:---
•on May 20, 1981, the Secretary of the Interior changed the name of the Water and Power Resources Service back to its historic name-Bureau 
of Reclamation. 
• •Approximately 20,000 acre-feet were flood control releases from Painted Rock Dam on the Gila River. 
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Program for Banking Water 
in Lake Mead 
u T 
The Boar.d staff continued to work 
on a study of banking or storing water 
in Lake Mead. The concept of the 
program is that The Metropolitan Wa-
ter District of Southern California, 
which has a contract for delivery of 
northern California water from the 
State Water Project, would increase 
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its account in Lake Mead. Even if 
found to be feasible, the banking pro-
gram could not be inaugurated until 
after California's diversions were cur-
tailed for the Central Arizona Project 
and until there would be empty stor-
age space in Lake Mead. 
its deliveries from that source in years During 1981 , the Board staff con-
of average or higher than average wa- tinued working with representatives of 
ter supply and reduce its Colorado the Department of Water Resources, 
River deliveries by a like amount The Bureau of Reclamation, and Metropol-
water saved by reduction in Colorado itan, to integrate computer analyses of 
River deliveries would be stored in the State Water Project with similar 
Lake Mead and credited to Metropoli- ones for the Colorado River System. 
tan's account In future years of low Difficulties were encountered in estab-
water supply from the State Water lishing the new or modified computer 
Project, such as occurred in 1977, in programs required for these studies, 
addition to its usuaiToloi'ado .Riv"Efr ·-··- ----requirlngl lie- targeCdate f6rcomple--
annual apportionment, Metropolitan tion of the operational studies to be 
would also draw upon water stored to delayed into 1982. 
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One result of the preliminary analy-
ses has been the discovery that the 
eastern portion of Metropolitan's dis-
tribution system may not have the 
necessary conveyance capacity re-
quired to make the banking proposal 
work. 
Poss1ble Additional Colorado River 
Diversions by Metropolitan 
Water District 
The Board's 1980 Annual Report 
described a study of the possibility of 
Metropolitan Water District diverting 
additional Colorado River water prior 
to commencement of Central Arizona 
Project deliveries, and referred to an 
August 1980 report of the Department 
of Water Resources entitled "Stretch-
ing California's Water Supplies: In-
creased Use of Colorado River Water 
in California". This report focused on 
energy savings that might occur if 
Metropolitan shifted from use of State 
Project water to Colorado River water 
and recommended that a task force 
be formed to facilitate the shift. The 
Department submitted its report to the 
State Water Resources Control Board 
pursuant to a section of the California 
Administrative Code concerning the 
waste of water. The State Board con-
curred that a Task Force be estab-
lished prior to any possible action by 
the State Board under Water Code 
Section 275 (which concerns waste of 
water). 
The Director of Water Resources 
established the Interagency Task Force 
on Increased Use of Colorado River 
water in August 1981, and it was di-
rected to complete its work by the 
spring of 1982. The Board's Assistant 
Chief Engineer represented the Colo-
rado River Board thereon. 
The Board staff commented on the 
Task Force's objectives and work pro-
gram, pointing out conflicting state-
ments from -the Def>attmern and the 
State Board and the Department's 
overly optimistic view that there 
would be high probabilities of surplus 
Colorado River water into the late 
1980's. It also recommended that the 
Department drop the issue of an-
ticipatory flood control releases from 
consideration because the situation 
that was experienced in 1979 and 
1980 will probably not occur again. 
This is because of strenuous objec-
tions from the Upper Basin states, lack 
of any definitive decision by the Sec-
retary of the Interior on the issue, a 
recent change in the Lake Mead flood 
control regulations, and a common 
agreement among all seven Colorado 
River Basin states and agencies that 
the Colorado River Basin reservoirs 
should be as full as possible when the 
Central Arizona Project commences 
deliveries in 1985. 
The Assistant Chief Engineer was 
named to be Chairman of one of the 
three committees formed to deal with 
the issues to be addressed by the Task 
Force. As Chairman of the Institution-
al, Legal, and Water Rights Issues 
Committee, the Assistant Chief Engi-
neer prepared a draft report for the 
use of the Task Force. 
The State Board's staff had con-
strued the Department's August 1980 
report and subsequent memoranda as 
contending that Metropolitan is in ef-
fect wasting Colorado River water by 
not using its full entitlement. In a No-
vember 4, 1981 memorandum to the 
Chairwoman of the State Board, the 
Department clarified that it had not 
meant to indicate a waste of water. 
Allegation that Imperial Irrigation 
District Misuses Water 
In April, the Board received for 
comment a copy of the Department's 
preliminary report entitled "Investiga-
tion of John j. Elmore Allegations of 
Misuse of Water by Imperial Irrigation 
District". The Board staff commented 
on the report in a May 6 letter to the 
Department, stating that several sig-
nificant factors were not adequately 
considered. These factors were the ef-
fect of the reduction of California's 
Colorado River diversions after the 
Central Arizona Project commences 
deliveries, the relative priorities among 
California agencies, the effect of re-
cent tropical storms on Salton Sea lev-
els, and the relative efficiency of 
Imperial Irrigation District's irrigation 
practices as compared to those of 
other districts. 
In December, the Department is-
sued a final report entitled "Investiga-
tion Under California Water Code 
Section 275 of Use of Water by Impe-
rial Irrigation District" and submitted 
it to Imperial Irrigation District with a 
request that the District develop a 
conservation plan to minimize future 
waste of water. In response to the 
Board staff's comments concerning 
the relative priorities among California 
agencies and the effect of the reduc-
tion of California's Colorado River di-
versions after the Central Arizona 
Project commences deliveries, the fi-
nal report did include a table listing 
priorities and consumptive uses in ac-
cordance with the Seven-Party Agree-
ment but failed to point out that the 
water historically used by the agricul-
tural agencies frequently exceeded the 
agricultural priorities; thus, any future 
savings in water use would be applied 
to maintain current agricultural pro-
duction within the agricultural priori-
The Department of Water Re- ties. The report included a table 
sources continued its investigation of showing a water balance for the Sal-
alleged misuse of water by Imperial lr- ton Sea but it made no analysis of the 
rigation District. John Elmore, a farmer factors affecting the level of the sea or 
in Imperial Valley, brought the allega- the twofold increase in the change in 
tion in 1980, charging that the District storage rate during the recent tropical 
·-- YSe~wasteful ll}Pnag~ment and mar~et __ - storms in the area. _ --· 
practices which cause the level of the 
Salton Sea to rise and threaten his 
farmlands which border on the Sea. 
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Protection of 
Existing Rights 
Lower Colorado River 
Return Flow Study 
The Federal-State Task Force on 
Unmeasured Return Flows to the Col-
orado River continued its studies to 
determine unmeasured subsurface re-
turn flows to the mainstream of the 
Colorado River. The Assistant Chief 
Engineer is a member of the Task 
Force. 
In a February meeting, the Task 
Force was briefed on the U.S. Geo-
logical Survey's new simplified areal 
computer models which will be used 
in Parker and Palo Verde Valleys. 
These models are much simplified as 
compared to the more involved cross-
sectional models previously used in 
the Yuma area. 
It was decided to begin ground wa-
ter level and river stage data collec-
tion in the Mohave Valley area 
between Needles and Davis Dam 
even though data collection may not 
give a true indication of the long-term 
impacts. This is because the area is in 
transition from heavy phreatophyte 
cover to irrigated agriculture and a 
careful analysis is needed to deter-
mine what is happening in this stretch 
of the river. 
The Task Force concurred in a Bu-
reau of Reclamation plan to review 
the computations of return flows from 
the Metropolitan Water District's 
facilities along the Colorado River. 
Seepage from these facilities flows 
down natural stream channels and the 
seepage water percolates into the 
ground before reaching the river. The 
returns to the river are computed by 
gaging the streamflows before seepage 
into the ground, and then by deter-
mining the area downstream of the 
_ gages covered by phreatophytes and ·-
subtracting the water used by these 
phreatophytes from the gaged quanti-
ties. 
A preliminary report by the U.S. 
Geological Survey entitled "A Method 
for Estimating Ground-Water Return 
Flow to the Lower Colorado River" 
was reviewed by members of the 
Task Force. The theory and me-
thodology developed by the Survey in 
this report was approved. 
The Chief Engineer attended a 
meeting in June in Phoenix, Arizona, 
where he discussed with Nevada and 
Arizona representatives Nevada's 
claims for return flow credits from Las 
Vegas Wash. Another meeting on the 
subject was held in September in Los 
Angeles between Arizona and Califor-
nia representatives. No consensus was 
reached with respect to the me-
thodology for computing the portion 
of Las Vegas Wash flows to Lake 
Mead that originates as diversions of 
Colorado River water because Nevada 
had presented a procedure which Ari-
zona and California considered nei-
ther the most rational method to 
calculate these flows, nor equitable to 
their interests. 
Catfish farming in Imperial Valley 
The Assistant Chief Engineer attend-
ed a meeting in Phoenix in November 
to discuss possible credits for the 
State of California for underground 
flow occurring in the Yuma Island 
area near the Colorado River. This 
subject had been discussed by the 
Task Force, but the Bureau of Recla-
mation and Geological Survey repre-
sentatives did not want to become 
involved in working out the technical 
aspects of the complex ground water 
flows and the question of return flow 
credits between the two states. The 
two federal agencies indicated that 
Arizona and California should get to-
gether on a reasonable method for 
identifying ground water return flows, 
some of which is being pumped by 
diverters. At the meeting, Arizona rep-
resentatives recognized that California 
should receive credit for underground 
return flows originating in California 
and were agreeable to the Board staff 
performing the necessary engineering 
studies subject to review by the Ari-
zona representatives. These studies 
had not been initiated by the close of 
1981. 
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Water Supply for Noncontract Users 
Along the Lower Colorado River 
The Board staff continued to work 
with the California Attorney General's 
office, the State of Arizona, and the 
Bureau of Reclamation in the im-
plementation of the Supreme Court 
decree requiring all holders of a 
present perfected right to enter into a 
contract for water service. 
In late 1980, the Board staff worked 
with the Attorney General's office in 
reviewing and jointly proposing revi-
sions to the Bureau of Reclamation's 
draft contract entitled "Contract for 
Delivery of Colorado River Water to 
Holders of Miscellaneous Present Per-
fected Rights". By letter dated January 
5, 1981, from the Attorney General to 
the Lower Colorado Regional Office, 
it was recommended that the 
proposed contract be changed to 
clarify that no person in particular 
was "decreed" to own any miscella-
neous present perfected right in the 
Supreme Court's january 9, 1979, Sup-
plemental Decree because the names 
used parenthetically were only for 
purposes of property identification. It 
was also recommended that the con-
tract be changed to allow each par-
ticular contract to specify whether the 
right in question is for irrigation and 
related uses or for domestic, munici-
pal, and industrial purposes. Also, a 
change was recommended to state in 
the positive that contractors can apply 
to the Bureau of Reclamation for a 
change in the type or place of use. 
In February, the Bureau of Reclama-
tion awarded a contract to a consult-
ing engineering firm to make a 
12-month long study to identify non-
contract water users within the lower 
Colorado River area from Davis Dam 
to the northerly international bound-
ary with Mexico. The objective of the 
study is to update and improve the 
accuracy of information now available 
to the Bureau of Reclamation. The 
contractor will inventory and prepare 
a report-on-the-amounts- of-Eo lorado 
River water use not now covered by 
a contract with the Secretary of the 
Interior, such as agricultural, residen-
tial, commercial, industrial, and recre-
ational uses. 
Colorado River Reservoirs 
Operating Criteria 
The issue of the criteria for coor-
dinated long-range operation of the 
reservoirs of the Colorado River sys-
tem continued to be an item of con-
troversy between the Upper Basin and 
Lower Basin states. 
Towards the end of 1980, the issue 
of "paper accounting", a procedure 
whereby advance flood control re-
leases are accounted for as being re-
tained in Lake Mead for the purpose 
of computing equalization of active 
storage between Lake Mead and Lake 
Powell, remained unresolved. The Re-
gional Director of the Lower Colorado 
Regional Office had stated in a letter 
that there would be no further carry-
over of the paper accounting of the 
prior excess releases from Lake Mead 
and that no further credits would be 
accumulated during water year 1981. 
However, this decision had not been 
approved by the Commissioner of 
Reclamation. In response to strong 
pressures from the Upper Basin States, 
the Commissioner agreed to delay a 
decision on the issue until after janu-
ary 31, 1981. 
The Chief Engineer worked with 
Arizona and Nevada representatives 
and with the Attorney General's office 
on preparation of a letter stating the 
Lower Basin States' position on the is-
sue. The joint three-state letter dated 
January 22, 1981, concurred in the 
Lower Colorado Regional Director's 
proposed plan to extinguish Lake 
Mead storage credits and not to ac-
cumulate any more credits during the 
1981 water year. The letter cited the 
legislative basis for the operating crite-
ria and stated that our attorneys had 
concluded, after reviewing the appli-
cable statutes, regulations, and court 
decisions, that the Bureau of Reclama-
tion has the authority to make ad-
vance flood control releases. Since 
-- --these-anticipatory releasesdcfnot 
conflict with the Corps of Engineers' 
flood control regulations, there is no 
conflict and, therefore, no basis for 
computation of Lake Mead storage 
credits. 
By letter dated October 15, 1981, 
Acting Secretary of the Interior Do-
nald Paul Hodel notified each of the 
Governors of the seven Colorado Riv-
er Basin states that the Bureau of Rec-
lamation had made a thorough review 
of the storage credit issue. The letter 
concluded that since there is no pro-
vision in Section 602 (a) of Public Law 
90-537 for the use of storage credits, 
and since storage credits clearly can-
not be considered as active storage, 
Interior has determined that the con-
tinued use of storage credits was not 
warranted after the filling of Lake Po-
well was completed. This decision 
was in accordance with the position 
of the Lower Basin States. 
Hoover Dam power plant 
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Hoover Dam Flood 
Control Regulations 
In February, the Corps of Engineers 
issued a draft report entitled "Review 
of Flood Control Regulations, Colo-
rado River Basin, Hoover Dam". The 
Board staff reviewed the report and 
concurred in the report's selection of 
the alternative that was most similar 
to the previous flood control opera-
tion plan for Hoover Dam. The princi-
pal change in the plan is a limitation 
on the fall months' flood control 
space-building releases from Lake 
Mead to a nondamaging level of 
28,000 cubic feet per second. The re-
quired evacuated storage space is 
achieved by extending the drawdown 
period an additional two months. 
The report had not been finalized 
as of the end of 1981. 
Hoover Dam Power Contracts allocation of Hoover resources. In ad-
dition to lack of recognition of the 
right of renewal, the proposed market-The Chief Engineer continued to ing criteria also contained other areas 
meet with representatives of the 
Western Area Power Administration of disagreement with California inter-
and the California Hoover Power AI- ests. 
lottees to discuss Western's proposed Commissioner of Reclamation Rob-
criteria to guide its marketing of hy- ert Broadbent convened a meeting in 
droelectric power from the Boulder Las Vegas in September to discuss 
Canyon Project (Hoover Dam) after nonfederal funding of improvements 
the current SO-year contracts expire in to the Hoover Powerplant. Nevada 
May 1987. At a meeting of the Allot- and Arizona had prepared a joint pro-
tees in January, a second preliminary posal in letters to Secretary of the ln-
1
. draft by Western of its criteria was terior James Watt for uprating the 
discussed and it was concluded that existing Hoover units from the current 
the type of changes between the first 1 ,450 megawatts to 1 ,800 megawatts 
and second preliminary drafts did not and for new construction that would 
warrant another joint letter from the modify the powerplant and increase 
Colorado River Board and the Allot- its capacity to 2,300 megawatts. An 
tees. Instead, each Allottee sent its in- application was filed with the Federal 
dividual comments. Energy Regulatory Commission which 
would give all of the rights to the im-
Because of claims by the States of provements to Nevada and Arizona. 
Nevada and Arizona to one-third The non-federal funding aspect of the 
each of the Hoover power, noted in proposal was stressed, as well as the 
the Board's last year's annual report, fact that no Congressional approval 
Western delayed publication of its was needed. The Board's Chief Engi-
power marketing criteria from Febru- neer, as spokesman for the California 
ary to June, and again from June to Hoover Power Allottees, objected 
September, in order to provide addi- strongly to any proposal which ex-
tiona! time for the two states to meet eluded California and reiterated the 
with California in an effort to reach Allottees right of renewal of their ex-
an agreement on some of the terms isting contracts as specified by Con-
for renewal of the power contracts. gress in the Boulder Canyon Project 
. California's current allotment of about Act and in the contracts. He referred 
65 percent of the Hoover power re- to a letter from the California Allottees 
source would be reduced to about 33 supporting non-federal financing of 
percent if Nevada and Arizona re- the Hoover uprating and said that in 
ceived the amounts claimed. order to be successful, it was essential 
The long-delayed marketing criteria, that the three states reach agreement 
entitled "Proposed General Con- on all aspects of the Hoover resource 
solidated Power Marketing Criteria or -marketing criteria, uprating, and 
Regulations for Boulder City Area modification-and then go forward 
Projects", was published by Western together on an agreed upon plan. 
in the September 22, 1981 Federal Commissioner Broadbent stated that 
Register. The published criteria retreat- non-federal funding for the Hoover 
ed from Western's December 1980 development was necessary because 
draft in many areas that were favora- of the Administration's objection to 
ble to California. The plan was silent federal financing and also said that all 
with respect to the obligation of three states would have to be in-
Western to renew the existing Hoover valved. 
- power GontraGts as-required by-both ----At the request of-the California-A!- -· 
the Boulder Canyon Project Act and lottees and the Board's Chief Engi-
the contracts. Instead, Western appar- neer, a meeting was held in Las 
ently was waiting for agreement to be Vegas, Nevada, in November among 
reached between the three states on representatives from the Allottees and 
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the three states. All representatives 
agreed that they desired to negotiate 
rather than litigate the outstanding is-
sues. Arizona and Nevada representa-
tives indicated that, even though they 
had filed for all of the improvements 
at Hoover, they still considered that 
the rights to these improvements 
should be a part of the negotiations. 
The three states' representatives also 
established procedures and items to 
be covered at future negotiating meet-
ings that could lead to a successful 
settlement of the rights to the Hoover 
power resource. 
Fish and Wildlife Coordination 
Act-Proposed Regulations 
The Board staff continued working 
with the Attorney General's office in 
reviewing and preparing comments on 
the U.S. Fish and Wildlife Service's 
proposed rules for administering the 
1958 Fish and Wildlife Coordination 
Act which were released on Decem-
ber 18, 1980 in a Draft Environmental 
Impact Statement entitled "Regula-
tions for Implementing the Fish and 
Wildlife Coordination Act". At a 
meeting of the Colorado River Board 
on January 2, 1981, the Board consid-
ered five sections of the newly 
proposed regulations which had been 
commented upon in an earlier 1979 
notice published in the Federal Regis-
ter. 
Because the proposed rules would 
have gone beyond the directives for 
coordination contained in the original 
act in requiring actions that could be 
adverse to Colorado River rights and 
interests of the State and its agencies, 
the Board directed the Chief Engineer 
to comment again on the proposed 
regulations. By letter dated January 23, 
1981, to the Fish and Wildlife Service, 
the Chief Engineer stated that the 
Board had previously commented on 
the proposals and thata lthough some·- ---
of the recommendations had been ac-
commodated, further changes should 
be made. It was also stated that sev-
eral sections of the proposed rules go 
beyond the directives for coordination 
contained in the Act. Also, the 
proposed regulations concerning the 
operation and maintenance of com-
pleted project works were recom-
mended for deletion since the Act 
does not encompass those activities. 
By the end of 1981 the rules had 
not been finalized and consideration 
was being given to withdrawing the 
rules altogether. 
Water Quality 
Colorado River Salinity Standards 
In 1975 the Colorado River Basin 
states adopted salinity standards for 
the Colorado River including numeric 
criteria and a plan of implementation 
for salinity control. In 1978 the states 
reviewed the standards as required by 
Section 303 (c) of Public Law 92-500 
which requires the states to review 
the standards at least once during 
each three year period and, as appro-
priate, modify them. The 1978 revision 
was adopted by all of the Basin states. 
In 1981 the Colorado River Basin 
Salinity Control Forum again reviewed 
the Colorado River salinity standards. 
The Forum, through its permanent 
Work Group, which is chaired by the 
Board's Chief Engineer, conducted en-
in Grand junction, Colorado, to re-
ceive comments and suggestions on 
the proposed report. A supplement to 
the report was prepared containing 
the comments and an analysis of the 
comments received during the review 
period. The Forum approved the 
"Supplemental Report on the 1981 
Review" on October 27 and copies 
were sent to the individual states for 
adoption. 
The Forum found no reason to rec-
ommend changes in the numeric cri-
teria adopted in 1975 at the three 
lower mainstem stations, which are: 
Below Hoover Dam 
Below Parker Dam 
Imperial Dam 
Salinity 
in mg/ 1 
723 
747 
879 
Salinities at the three stations were 
found to be below the criteria levels. 
The flow-weighted average annual 
salinities for the calendar year 1980 
are: 
Below Hoover Dam 
Below Parker Dam 
Imperial Dam 
Colorado River Basin 
Salinity Control Program 
Salinity 
in mg/1 
707 
703 
7ss• 
Salinity control activities as directed 
by the Colorado River Salinity Control 
Act of 1974, Public Law 93-320, were 
continued by the federal Departments 
of the Interior and Agriculture. 
gineering studies of the factors affect- Lining of a 6.8-mile section of the 
Agriculture expended $1.7 million for 
onfarm salinity control measures in 
Grand Valley through cost-share ac-
tivities with local farmers. The onfarm 
measures installed included land level-
ing, lining of onfarm water delivery 
systems and automated irrigation sys-
tems. The Department estimates the 
onfarm improvements made to date 
will reduce the salt load by 3,500 tons 
per year. When fully implemented, 
the combined program of salinity con-
trol by the Bureau of Reclamation and 
the Department of Agriculture is es-
timated to reduce the salt loading 
from the valley by 410,000 tons per 
year. Since its initiation in 1980, $4 
million in cost-share funds have been 
made available to farmers in the Uinta 
Basin in Utah for onfarm improve-
ments designed to reduce salt contri-
bution to the Colorado River system. 
About 200 farmers are participating in 
the program with over 12,000 acres 
undergoing improvements. 
The Paradox Valley Unit well field 
testing was completed and it has been 
determined that pumping at a rate of 
about two cubic feet per second of 
brine is all that is needed to control 
the salt contribution from this source. 
The consulting engineer's studies have 
determined that deep well injection as 
a means of brine disposal is technical-
ly feasible and environmentally and 
economically attractive. Plans and 
specifications for a deep test injection 
well are being prepared. Following 
completion of the test well, a decision 
is to be made on whether deep well 
injection will be the permanent dis-
posal mechanism. 
ing future salinity in the Colorado Government Highline Canal by the 
River including future water demand Bureau of Reclamation as part of the The contractor, CH2M Hill, com-
and supply, and prepared a draft re- Stage I salinity control program for the pleted verification studies at the 
Meeker Dome Unit. Four abandoned port entitled "1981 Review-Water Grand Valley Unit in western Colo-
Quality Standards for Salinity-Colo- rado was completed in March, about oil exploration wells on the Dome 
rado River System". The report is the two years ahead of schedule. The were re-entered, tested and plugged. 
second triennial review of the stand- contract for construction of the pipe These activities appear to demonstrate 
ards. replacements of the lateral system in the
11
hypothesis. that the adba~dofned 
Stage I was awarded in September v:e s were actmg as con u~ts or sa-
~ft~.-~PP!_9_v~l~_the_!~port b_y_!~ ---with construcotion sc.;heduled-for- c.;om- ---- _!!_~e -~~~- from _9~-~~ologl c__f~rm~----·-·-
Forum on july 9, two regional public 1 f . 1 1983 tion to another, which discharged the 
meetings were held on September 29 p e 10n m ear Y · salt load to the river. Ground water 
in Las Vegas, Nevada, and October 1 During 1981, the Department of levels continued to decline after com-
•The low salinity concentration is due to surplus flows which occurred in 1980. 
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pletion of the verification program. 
Monitoring will continue over the next 
three years to determine the overall 
success of the plugging efforts. 
In order to expedite the planning 
studies authorized by P.L. 93-320, the 
Bureau of Reclamation continued to 
contract for feasibility level studies 
with consulting engineers. Contracts 
were awarded to R. Sage Murphy and 
Associates in the amount of $680,000, 
to investigate control methods for the 
Big Sandy Unit in Wyoming and to 
CH 2M Hill for $1.5 million, to identify 
alternatives for salinity reduction from 
the Price-San Rafael Rivers Unit in 
Utah. 
Parker Dam and Lake Havasu 
The Bureau of Reclamation com-
pleted a report on the Saline Water 
Use and Disposal Opportunities Unit 
which explores the beneficial uses of 
saline water and innovative means of 
reducing salinity of the river. The ap-
praisal study, initiated in 1980, pre-
sents alternative plans for collecting, 
treating and transporting saline water 
for energy development use and/or 
disposal. About 250,000 acre-feet per 
year have been identified as being 
collectable in the Upper Basin for dis-
posal or use in energy development 
for cooling coal-fired power plants 
and for use in slurry pipelines to 
transport coal. 
The most significant proposal for 
coal transport is a unique concept by 
W. R. Grace and Company for trans-
porting coal contained in disposable 
plastic capsules through a pipeline, 
thus separating the coal from the sa-
line water used to move the coal con-
tainer. The project envisions shipping 
up to 15 million tons annually of Col-
orado coal to the west coast for use 
in generating stations and for export. 
Grace holds rights to 12,000 acre-
feet of water in the Yampa River near 
the company's coal reserves. The 
proposed aquatrain system would ship 
coal from the mines near Axial, Colo-
rado, using Grace's fresh water rights, 
to a point near Rifle, Colorado, down-
stream from Glenwood-Dotsero 
Springs. At Rifle, the fresh water 
would be released to the Colorado 
River and an equal volume of saline 
water from Glenwood-Dotsero 
Springs, containing 14,000 mg/ I total 
dissolved solids, would be used to 
move the coal to the west coast. The 
proposed water I coal capsule pipeline 
would be capable of removing an es-
timated 250,000 tons of salt per year 
from the Colorado River System. 
Amendments to Title II, Colorado 
River Basin Salinity Control Act 
The Colorado River Basin Salinity 
Control Forum drafted legislation that 
would amend the Colorado River Ba-
sin Salinity Control Act of 1974, P.L. 
93-320. The proposed legislation 
would accomplish the following: 
1. The salinity control program 
would be excluded from the provi-
sions of the principles, standards and 
procedures for planning water and 
related land resources. 
2. Replacement would be author-
ized of canals and laterals with pipe 
in the Grand Valley of Colorado. 
3. Construction by the Department 
of the Interior would be authorized of 
these six salinity control units: Stage I, 
Lower Gunnison Basin Unit, Colorado; 
McEimo Creek Unit, Colorado; Stage 
I, Uinta Basin Unit, Utah; Palo Verde 
Irrigation District Unit, California; Sa-
line Water Use and Disposal Oppor-
tunities Unit, multi-state; and Sinbad 
Valley Unit, Colorado. 
4. There would be no increase in 
the funding ceiling for Department of 
Interior programs. 
5. Incidental wildlife or other envi-
ronmental values that may be im-
paired as a result of salinity control 
projects would be replaced. 
6. The onfarm salinity contml pro-
gram of the Department of Agriculture 
would be strengthened and expanded. 
The onfarm program is to be volun-
tary, in cooperation with local farm-
ers, to improve onfarm water 
management to reduce salt contribu-
tion from irrigated areas. The legisla-
tion authorizes annual funding for the 
Department of Agriculture for fiscal 
years 1983 through 1989. 
The proposed legislation has the full 
support of all seven Basin states. It is 
anticipated that Senator Armstrong of 
Colorado will introduce the legislation 
early in 1982. 
Yuma Desalting Plant and 
Other Title I Facilities 
At the Yuma Desalting Plant com-
plex, the principal feature of the 
measures authorized by Title I of P.L. 
93-320, successful proof-testing of the 
modular reverse osmosis units was 
completed by the two California con-
tractors, Hydranautics and Fluid Sys-
tems Division of Universal Oil 
Products. The purpose of the proof-
testing requirement was to allow for 
early identification and correction of 
unforeseen problems. With comple-
tion of the proof-testing, mass produc-
tion of the reverse osmosis membrane 
units is underway. 
Work neared completion during the 
year on the $7 million contract for 
site development of the desalting 
complex. The contract covers the in-
take and outlet facilities but does not 
include the pumps and motors for the 
facilities, which will be awarded un-
der a separate contract. A $750,000 
contract was awarded for construction 
of a 3.9-mile long 161 kilovolt trans-
mission line which will extend from 
the Pilot Knob substation to the com-
plex. 
The 1973 agreement with Mexico, 
Minute 242 of the International 
Boundary and Water Commission, 
permits the-surface.~deliver~Y· of about 
140,000 acre-feet annually from the 
Yuma Valley at San Luis, Mexico. 
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Ground water pumping by Mexico 
along the Arizona-Sonoran border has 
reduced the return flow available for 
such surface delivery. As part of 
Minute 242, the U.S. is permitted to 
pump up to 160,000 acre-feet annually 
along this section of the border. Dur-
ing 1980, with the availability of ex-
cess flows in the river, Mexico greatly 
reduced its pumping. Early in 1981, 
excess flows were no longer available 
and Mexico again increased its 
ground water pumping. In order to 
maintain surface deliveries at San Luis 
as permitted by Minute 242, the Bu-
reau of Reclamation began pumping 
in April at the Protective and Regula-
tory Unit well field along the border. 
The Bureau of Reclamation anticipates 
that it can meet the objectives of the 
pumping unit by operating a max-
imum of six wells at this time. With 
six wells operating, about 100 acre-
feet per day will be delivered to Mex-
ico. 
The Title I facilities, some of which 
are completed, and estimated total 
costs to completion, are as follows: 
Desalting complex (in-
cludes desalting plant, 
switch yard, bypass ex-
tension, transmission 
line and Wellton-Mo-
hawk acreage reduc-
tion and irrigation 
improvement pro-
gram) ........ ............. .... . 
Desalting test facility .. .. .... .. 
Coachella Canal Replace-
ment ...................... .. .. .. 
Regulatory and Protective 
Pumping Well Field .... 
Fish and Wildl ife Mitigation 
Miscellaneous construction 
activities .................... .. 
Total ........................... . 
Cost of 
Desalting 
Complex 
$316,200,000 
17,000,000 
49,600,000 
37,000,000 
12,300,000 
2,700,000 
$435,000,000 
All Title I facilities are scheduled for 
completion in 1986. 
Regional Developments 
Upper Basin Developments 
The Bureau of Reclamation award-
ed an $11.2 million contract for 
rehabilitation of the Strawberry Tunnel 
inlet on the BonneVIlle Unit of the 
Central Utah Project. A $5.9 million 
contract was awarded for excavation 
of the foundation of this Unit's Upper 
Stillwater Dam and a $3.3 million con-
tract for repair and repavement of 
Rock Creek Road which provides ac-
cess to the damsite. An additional 
$3.2 million contract was awarded for 
fabrication and installation of flow 
control valves for completion of 
Reach 3 of the Jordan River Aqueduct 
of this Unit. 
A $4.1 million contract was award-
ed for construction of recreational 
facilities on the Wayne N. Aspinall 
Unit (formerly the Curecanti Unit) of 
the Colorado River Storage Project. 
The facilities will serve the three 
reservoirs of Morrow Point, Blue 
Mesa, and Crystal. 
A $2.0 million contract was award-
ed for construction of the Security 
Lateral of the Fryingpan-Arkansas 
Project. The lateral will provide water 
to the town of Security, Colorado. 
The Bureau of Reclamation discon-
tinued a study of new hydroelectric 
peaking power at Glen Canyon Dam 
because of environmental concerns. It 
was feared that the resulting large 
fluctuations in the flow of the Colo-
rado River would have an adverse ef-
fect on the riparian environment of 
Grand Canyon National Park and on 
its recreational potential. Instead, the 
Bureau is studying other possible sites 
for peaking power in the Colorado 
River Storage Project's power market-
ing area. 
Lower Basin Developments 
The Bureau of Reclamation award-
ed three contracts totaling $71.1 mil-
lion for construction of the last three 
sections of the Central Arizona 
Construction of Havasu Pumping Plant, Central Arizona Project 
Project's (CAP) 190-mile long Granite 
Reef Aqueduct. In addition, a $27.8 
million contract was awarded for con-
struction of a 19.1-mile reach of 
CAP's Salt-Gila Aqueduct. Four CAP 
contracts totaling $42.7 million were 
awarded for providing electric motors 
and for construction of power facili-
ties for the Havasu, Hassayampa, Lit-
tle Harquahala and Bouse Hills 
Pumping Plants. 
Weather Modification Activities 
The Bureau of Reclamation con-
tinued its planning for the Colorado 
River Weather Modification Demon-
stration Project and completed the 
development of several alternatives 
for accelerating the program. One al-
ternative was recommended which 
would build upon the on-going activi-
ties through an aceelerated 3-year 
Phase One. During this phase about 
$10 million in equipment would be 
purchased and installed throughout 
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the test areas. The design technology 
would be developed, tried out, and 
perfected, and base conditions ob-
tained and analyzed. 
This would be followed by a 5-year 
Demonstration Phase wherein seeding 
operations would be conducted in 
two of the six subbasins contemplated 
for full-scale operational seeding. 
Based on weather data obtained on 
an instantaneous basis and fed by sa-
tellite into the Bureau's computer, 
program operators would identify 
each weather event that meets the 
necessary criteria for successful seed-
ing. At that time, a randomized deci-
sion will be made whether or not that 
event will be seeded. Statistical ~naly­
ses of the precipitation from the seed-
ed and non-seeded events would be 
used to demonstrate the effectiveness 
of the seeding. 
The Demonstration Program -also in-
cludes the collection and analysis of 
weather data from the four subbasins 
that would not be covered by the 
seeding tests. By extensively analyzing 
these data and making comparisons 
with data from the test subbasins, the 
Bureau believes that it can reach 
scientifically valid conclusions as to 
what would be produced by seeding 
the four non-seeded subbasins, as well 
as by the two seeded subbasins. 
Assuming that the San juan and the 
Park Range subbasins will be adopted 
for the program, the Bureau has es-
timated that the five winter cloud 
seeding periods of the demonstration 
phase would produce an average of 
200,000 acre-feet per year. 
The alternatives, together with the 
recommended alternative, were pre-
sented to representatives of the Colo-
rado River Basin states in a December 
11, 1981, meeting in Las Vegas, Ne-
vada, called by Commissioner of Rec-
lamation Robert Broadbent. The 
Commissioner informed the states that 
the proposed program requires a sig-
nificant increase in funds to move out 
of being only office studies and into 
field demonstration activities needed 
to verify the amounts of precipitation 
and runoff that would be added to 
the Basin through cloud seeding. He 
indicated that a total of about $70 
million would be required over the 
eight-to-ten year period needed to 
complete the demonstration program. 
The Commissioner stated that he 
would be briefing Secretary of the In-
terior james Watt on the proposal and 
said that strong support for the pro-
gram would be needed from the 
states in order for the program to be 
implemented. He suggested that a 
one-mill surcharge on the hydroelec-
tric energy generated at the Federal 
projects in the Colorado River Basin 
would pay for the project and, when 
questioned, also said that a sharing of 
costs between the federal government 
and the states through a lower sur-
charge should be acceptable. Com-
missioner Broadbent requested that 
the states form an organization to ad-
vise Reclamation and that the states 
Downstream view of Colorado River from Toroweap Overlook, Grand Canyon National Park 
reach agreement as to the rights to 
any additional water supplies. The Ba-
sin states representatives agreed to 
meet early in 1982 to discuss the is-
sues raised and to report back to the 
Commissioner. 
Water Conservation Opportunities 
Imperial Irrigation District 
The Bureau of Reclamation con-
tinued its four-year appraisal level 
investigation of water conservation 
opportunities in the Imperial Irrigation 
District, which, however, does not in-
clude studies relating to the All-Ameri-
can Canal. This investigation, which is 
scheduled for completion in Fiscal 
Year 1983, will be the most compre-
hensive study of the District to date 
and will use new data collected spe-
cifically for this investigation. If the 
appraisal level investigation shows 
that there are reasonable water con-
servation opportunities, the Bureau in-
tends to seek congressional 
authorization for a detailed feasibility 
investigation during which more data 
will be collected and a specific water 
conservation plan developed. 
During 1981 the Bureau completed 
work on three phases of the investiga-
tion: canal seepage, canal spills, and 
impacts of water conservation on wa-
ter levels and salinity concentrations 
of the Salton Sea. In addition, the Bu-
reau, in cooperation with the Imperial 
Irrigation District, initiated a pilot irri-
gation scheduling program on 11,000 
acres of District lands. 
The Board's staff is participating in 
these studies by serving on the several 
work groups that have been formed 
to assist the Bureau in the planning 
and conduct of the investigation. 
neer continued to participate in the 
Bureau of Reclamation's five-year 
Lower Colorado River Water Conser-
vation and Efficient Use Studies Pro-
gram, which is a separate study from 
that on the Imperial Irrigation District. 
Interagency work groups were es-
tablished for various components of 
the program such as conservation of 
flood flows, urban water conservation, 
agricultural water management, vege-
tative management, legal and institu-
tional considerations, interrelationship 
between water quantity and quality, 
and water banking. 
This water conservation program in-
cludes studies of the potential for con-
serving water in those cities along the 
lower Colorado River mainstream 
from Las Vegas to Yuma and identifi-
cation of irrigated agricultural areas 
along the lower mainstream that 
could practice water conservation to 
reduce consumptive use. While initial-
ly planned to be studied under this 
program, the Bureau has already con-
cluded to request Congress to author-
ize feasibility studies of the potential 
for constructing a lined canal to re-
place the All-American Canal from Pi-
lot Knob to Drop No. 4 to conserve 
water. The program also covers the 
replacement of saltcedar by cotton-
woods and other possibilities for wa-
ter conservation through reduction of 
non-beneficial water uses while main-
taining an equivalent level of wildlife 
habitat. 
Lower Colorado River Emerging 
Energy Technology Study 
combustion, low BTU coal gasifica-
tion, solar thermal, and solar residen-
tial or commercial heating. 
In june, the Board staff commented 
on the water supply aspects of a draft 
report submitted for review. Because 
the report incorrectly stated the oper-
ating criteria for Colorado River 
Reservoirs and other documents that 
comprise the Law of the River, it was 
suggested that the various documents 
be quoted word for word rather than 
paraphrased. The report showed a 15-
trace average of annual flows from a 
computer program which were much 
too high and very misleading for wa-
ter supply planning studies. It was 
recommended that these values be 
deleted. The section on water quality 
was inadequately treated because 
only average values were given. It 
was recommended that a variation in 
water quality over the years be shown 
as well as information on what the 
Bureau of Reclamation and the Colo-
rado River Basin Salinity Control 
Forum have been doing to maintain 
salinity at present levels while the Up-
per Basin states continue to develop 
their Compact-apportioned waters. 
A final report was completed in Au-
gust which met some of the concerns 
expressed above. However, the mis-
leading water supply information re-
mained and, in addition, an appendix 
was included on water availability in 
federal reservoirs which asserted non-
reserved federal water rights. The final 
report, entitled "Water Assessment for 
the Lower Colorado River Region-
Emerging Energy Technology Develop-
ment", was submitted to the Water 
Resources Council in August and 
The Bureau of Reclamation con- projects a consumptive use of water 
eluded a study for the Water Re- for emerging energy technologies in 
sources Council to assess the water the year 2000 of between 25,000 and 
availability and the associated water 40,000 acre-feet annually, depending 
resource implications of developing upon the price of oil in the world Lower Colorado River 
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The Board's Assistant Chief Engi- combustion, combined cycle coal existing allocation. 
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lower Colorado River 
Management Program 
The Federal-State Lower Colorado 
River Management Program Work 
Group met two times during 1981 to 
continue coordination of problems of 
river control, channelization, and en-
vironmental preservation and en-
hancement. The functions of this 
Work Group have been described in 
the Colorado River Board's previous 
annual reports. 
During 1981, the public involvement 
phase was completed for the project 
to clear the vegetation-covered flood-
plain of the Colorado River near 
Yuma, Arizona. Preparation was 
begun on an environmental impact re-
port to be completed in 1982. 
At a meeting of the Colorado River 
Board on August 21, 1981, Commis-
sioner of Reclamation Robert Broad-
bent was in attendance and heard 
concerns expressed over continuing 
delays and lack of any progress on 
the channelization work in the Parker 
II Division. In response to the Com-
missioner's request for additional in-
formation on this issue, the Chief 
Engineer wrote a letter dated Septem-
ber 1, 1981, to the Commissioner out-
lining the past history of the planning 
for the project and the critical need 
for stabilization. The letter also ques-
tioned the need for additional wildlife 
studies in view of the many studies al-
ready made and the availability of 
data for this Division as compared 
with other areas for which the Bureau 
of Reclamation has prepared environ-
mental impact statements. By letter of 
October 13, 1981, the Commissioner 
shared the views expressed concern-
ing the need for completing the chan-
nelization work as soon as possible, 
but stated that specific data is needed 
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emergency bank stabilization work 
should be planned at critical locations 
on the Colorado River Indian Reserva-
tion where Indian lands are being 
eroded and washed away and causing 
sediment deposition in the Palo Verde 
Irrigation District's system. While the 
emergency work is being planned, a 
long-range schedule for a permanent 
solution in this reach will also be pre-
pared. 
legal Issues 
Arizona v. California 
The trial phase of the reopening of 
Arizona v. California, which began in 
September 1980 and was recessed af-
ter four weeks of testimony, was re-
convened on January 12, 1981, in 
Phoenix, Arizona, before Special 
Master Elbert Tuttle. The State Parties 
continued with the presentation of 
testimony through their expert wit-
nesses and cross-examined witnesses 
for the Indian tribes that had present-
ed additional claims just before the 
commencement of the trial phase in 
September. 
The Board staff continued to pro-
vide technical assistance to the Cali-
fornia Attorney General during the 
trial phase and in the preparation of 
post-trial briefs and replies to the 
briefs of the opposing parties. 
The Special Master spent the re-
mainder of 1981 preparing a final re-
port to the Supreme Court setting 
forth his recommendations. The report 
is expected to be available in early 
1982. 
determination of the disputed bounda-
ries of the Fort Mojave, Colorado Riv-
er, and Fort Yuma Indian 
Reservations. The reservations were 
enlarged by orders of former Secretar-
ies of the Interior in 1974, 1969, and 
1978, respectively. 
The complaint noted that any 
changes in the boundaries which add-
ed practicably irrigable acreage to the 
reservations, and which purported to 
be retroactive to the date such acre-
age was established as part of the 
reservations, would add to the quan-
tity of Colorado River water which 
each reservation would be entitled to 
divert with a priority date which pre-
cedes the priorities of the California 
agencies. While Metropolitan's com-
plaint concerned the boundary 
changes on all three reservations, 
Coachella joined in only that portion 
of the complaint covering changes to 
the boundaries of the Fort Yuma res-
ervation. 
The boundary issues as to two of 
the reservations, Fort Mojave and Col-
orado River, were raised in the origi-
nal proceedings in Arizona v. 
California where the Special Master 
resolved them generally in favor of 
the California parties. However, the 
Supreme Court in 1963 concluded 
that there was no necessity to make 
such boundary determinations at that 
time but left the issue open for future 
adjudication. With regard to the Fort 
Yuma Indian Reservation, the issue 
arose as a result of a December 28, 
1978, Secretarial Order by Secretary 
of the Interior Cecil D. Andrus which 
purportedly restored the original 1884 
boundaries of the Reservation. This 
Order followed a new Solicitor's 
Opinion by Interior Solicitor Leo M. 
Krulitz which reversed three former 
Opinions by Solicitors Margold in 
1936, Weinberg in 1968, and Austin in 
1977. Metropolitan Water District, 
on the aquatic ecology and terrestrial 
eta/ v. United States, eta/ In the present proceedings of Ari-population of ~arker_ll. ·-- --· __ _ Tile Metropolitan-water District of -· - zona v:- California, Special Master Tut-
At a meeting of the Work Group in Southern California and the Coachella tie declined to determine the 
November, it was decided that be- Valley Water District filed a complaint boundaries and instead assumed that 
cause of the exceptionally long time in the U.S. District Court in San Diego for purposes of water allocations, the 
required to achieve a permanent solu- on July 20, 1981, against Secretary of boundaries as defined by the Secretar-
tion in the Parker II Division, some the Interior James Watt seeking a ial Orders herein challenged were 
proper, and indicated that adjudica-
tion of the boundaries should be de-
termined in a separate proceeding. 
The complaint asks the Court to de-
clare the three Secretarial Orders to 
be in error and void and asks for a 
permanent injunction prohibiting the 
use of Colorado River water on lands 
found to be outside the boundaries of 
the three reservations. 
This litigation was still pending at 
the close of 1981 . 
Environmental Defense Fund Lawsuit 
on Colorado River Salinity Standards 
The lawsuit on Colorado River sa-
linity standards filed by the Environ-
mental Defense Fund ( EDF) against 
the Environmental Protection Agency, 
the Department of Interior, and the 
Bureau of Reclamation in 1977, was 
concluded in 1981. California and the 
other basin states had intervened in 
the suit as defendants. On April 21, 
1982, the United States Court of Ap-
peals for the District of Columbia en-
tered its judgment affirming the 
District Court'.s. Ot:der denying the six 
claims brought by EDF. On June 10, 
1981 the Court of Appeals denied 
EDF's request for a rehearing of their 
suit. On September 10, 1981, the Ap-
pellate Court decision became final. 
EDF did not request a hearing by the 
U.S. Supreme Court. 
The Appellate Court's decision was 
a significant victory for the seven Ba-
sin states who developed the salinity 
control program and had intervened 
as defendants. It permits the States 
and federal government to proceed 
with their cooperative salinity control 
efforts to meet the salinity standards. 
Endangered Species Act Litigation 
The Board's 1978 annual report de-
scribed proposed regulations by the 
U.S. Fish and Wildlife Service to des-
ignate critical habitats for several en-
dangered fish species in the Colorado 
CAW l\BRJ\R~ 
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tion to such designations expressed annually to the reservation. 
through letters to the Service. The re-
port also noted a lawsuit against the 
Secretary of the Interior by a water 
district in the State of Colorado. The 
lawsuit, Colorado River Water Conser-
vation District, et al. v. Cecil D. An-
drus, et al, was decided on August 3, 
1981. The Court issued a Memoran-
dum Opinion and Order, and a Judg-
ment, declaring that the designation 
and listing of the Colorado River 
Squawfish and Humpback Chub as 
endangered species under the Endan-
gered Species Act of 1973 was invalid 
and void. This was because the Secre-
tary failed to follow the Administrative 
Procedures Act in complying with the 
notice and participation requirements 
of the Act. The Court also ruled that 
the Secretary violated the Act by not 
designating critical habitat for the 
Totoaba, an endangered Mexican fish 
found in the Colorado River Delta 
Area. Designation of critical habitat 
for the T otoaba was ordered, but the 
Court did not rule that the Secretary's 
listing of the fish as endangered was 
invalid as the plaintiffs had contended. 
On August 17, 1981, federal attor-
neys filed a motion with the Court to 
reconsider the judgment based upon 
discovery of some type of notice in 
1970 regarding the Squawfish and 
Chub, and a claim of no adversity on 
the plaintiffs in regard to the totoaba. 
Papago Indian Water Rights Bill 
The House Interior and Insular Af-
fairs Committee approved H.R. 5118 
on December 16, 1981. The bill, intro-
duced by Arizona Congressman Udall, 
would provide water to the Papago 
Indian Tribe of Arizona to settle water 
rights claims on portions of the Papa-
go Reservation. There are existing and 
prospective lawsuits between the tribe 
and numerous parties in southern Ari-
zona, including major mining compa-
nies, agricultural interests, and the City 
of Tucson. The bill proposes to settle 
these claims by providing 37,800 acre-
19 
Section 6(c) of the bill is of special 
interest to California. Since it would 
permit the Papago Tribe to sell or ex-
change its rights to water for use off 
the reservation, the provision caused 
concern among western state repre-
sentatives that it would establish a 
precedent. The issue arose in Califor-
nia in 1970 when a private party at-
tempted to enter into an arrangement 
with the Chemehuevi Indian Tribe to 
use off the reservation a portion of its 
reserved water rights established by 
the Supreme Court in Arizona v. Cali-
forma. The California Attorney Gen-
eral's office informed the private party 
that Indian water rights may be used 
only upon the lands within the Indian 
Reservation for which they are grant-
ed. The Department of the Interior's 
Regional Solicitor agreed with the At-
torney General that waters decreed 
for use on Indian lands are for use 
only on those lands. Subsequently, the 
private party withdrew from the 
proposed arrangement. 
Solicitor's Opinion on Federal 
Non-Reserved Water Rights 
On September 11, 1981, the Secre-
tary of the Interior announced that the 
Department had "repudiated" a 1979 
opinion issued by former Solicitor 
Krulitz. The Krulitz Opinion, although 
never formally adopted by the De-
partment, had sought to establish a 
new type of federal water right, desig-
nated as a "non-reserved" water 
right. It had been opposed by state of-
ficials throughout the West who con-
tended that it illegally interfered with 
state control of state water resources. 
The Secretary stated that the De-
partment's legal officers had re-
searched the issue thoroughly and 
had determined that there is no such 
thing as a Federal non-reserved water 
right. He said that Federal entities 
must acquire water as would any pri-
vate claimant within the various 
states. 
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